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INTRODUCTION
Human altruism is considered an evolutionary puzzle (Nowak 2006) . 1 While repeated interaction and reputation formation can explain altruistic behavior in small closely-knit groups, altruism is often considerable among strangers who interact only once. Here, we investigate the hypothesis that altruism is caused by feelings of shame and pride and that these feelings are accentuated by others' verbal evaluation.
Our evidence comes from a dictator game experiment with recipient feedback. We find that the opportunity for verbal feedback substantially increases donations compared to a control treatment without any feedback.
In a typical dictator game, one person (the divider) is in charge of dividing a resource between herself and another person (the recipient). Usually, the resource is an amount of money, and the divider is free to choose any division. While nothing prevents the divider from taking all the money, a substantial fraction of the dictators leaves some money to the recipient. In laboratory experiments in Western cultures, the equal split is the second most common allocation, with the average donation typically falling in the interval 10-30% (Camerer, 2003) . Henrich et al. (2004) report similar results from subject pools that are isolated from Western culture.
There are several reasons for thinking that generosity in dictator games is driven by a desire for social esteem. When the divider's choice is observable to the experimenter (Hoffman et al., 1994) and to the recipient (Dana et al., 2006; Andreoni and Bernheim, 2006) , the division becomes more generous. Even pictures of eyes, subtly triggering a sense of being watched, has a significant positive impact on generosity in both laboratory experiments (Haley and Fessler, 2005) and field settings (Bateson, Nettle, and Roberts, 2006) . This evidence is congruent with the long-standing view that prosocial behavior is fuelled by the desire to feel (justified) pride and to avoid feeling shame, 2 and more generally with the desire to signal favorable characteristics. 3 Importantly, these are not loose associations. Andreoni and Bernheim (2006) formally demonstrate that a signaling model predicts the observed spikes in dictator game data.
We hypothesize that feelings of shame and pride are accentuated by emotional communication. Knowing that someone is angry does not arouse the same level of shame as facing the angry person. Likewise, feelings of justified pride are accentuated by laudatory speeches, even if the speeches contain no new information. If so, altruistic behavior ought to increase when recipients can provide verbal feedback. The recipient's approval is a symbolic reward; the recipient's disapproval is a symbolic punishment. Consistent with our hypothesis, work in social psychology indicates that feedback in the form of praise raises the level of pride and satisfaction in performing a task (Webster et al. 2003; Gaines et al. 2005) .
Although the applied psychology literature has found significant effects of symbolic rewards in the workplace and in schools (Henderlong and Lepper 2002; Stajkovic and Luthans 2003) , such studies suffer from the problem that symbolic rewards may be correlated with subsequent material rewards. A similar objection may be directed at the few experimental studies that consider symbolic punishment in repeated public goods games (Gächter and Fehr, 1999; Masclet et al., 2003; Noussair and Tucker, 2005) . While behavior does tend to become more prosocial when communication is possible, it is difficult to know whether behavior changes in order to reduce the suffering generated directly by the verbal sanction or to mitigate the effect that verbal messages have on future material payoffs. 4 Together with Xiao and Houser (2007) (to be discussed below) ours is the first study to isolate the impact of anticipated feedback on altruistic behavior. 5
EXPERIMENTAL DESIGN AND PROCEDURES
We conduct a one-shot anonymous dictator game experiment with and without ex post recipient communication in the form of an unrestricted written message. The dictator game is chosen over the more popular ultimatum game in order to avoid confounding altruism with risk aversion or false beliefs. Moreover, we want to study the generosity of the divider rather than the recipient's willingness to engage in costly punishment. According to Koenigs et al. (2007) , charity and punishment engage different parts of the brain. We choose written messages over other forms of communication both for simplicity and in order to maintain anonymity. Hatfield et al. (1995) show that many people experience strong emotional reactions to written scripts.
In both our treatments, one subject (the divider) decides how to allocate SEK 120 between herself and another subject in another room (the recipient) (SEK=Swedish Kronor; $1≈ SEK 7.5 at the time of the experiment). In the feedback treatment, the recipient has the opportunity to send a message after learning the divider's allocation; in the control treatment, the recipient has no communication option.
The subjects were recently enrolled undergraduate business and economics students at the Stockholm School of Economics. The experiment was conducted in early September 2006. Subjects were randomly allocated between the two treatments and we carried out five sessions (three with the feedback treatment and two with the control treatment). A total of 276 subjects participated in the experiment yielding 134 pairs of observations (85 in the feedback group and 53 in the control group). Subjects in a pair were anonymous with respect to each other, and the decision of a specific subject could not be observed by other subjects or the experimenters. The two treatments are further described below (the complete instructions are available in Appendix 2).
In the feedback group, subjects are recruited to two separate rooms called room A and room B. Dividers are in room A and recipients are in room B. The subjects are welcomed and told not to talk to each other. Subjects in both rooms receive numbered instruction sheets.
Subjects in room A also receive an envelope marked with the same number that contains six SEK 20 bills. The subjects read the instructions, and thereafter they are allowed to ask questions individually and privately (after first raising their hands).
The experimenter in room A calls one person at a time and the subject takes her envelope and goes behind a screen. In private behind the screen, the subject decides how many SEK 20 bills to leave in the envelope and how many to keep for her own use. The subject then seals the envelope and drops it in a box marked "Mail". The subject thereafter returns to their seat. When all subjects in room A have made their decisions, the experimenter gives the box marked "Mail" to an assistant that is waiting outside of room A. The assistant takes the box with the envelopes to room B and distributes the envelopes to the respective recipients. Each recipient opens the envelope and pockets any money in the envelope. The recipients then writes down the amount in the envelope on a form marked "Result/Message".
The recipients are told that they have the opportunity to write a message on the form and to thereafter put the form in the numbered envelope. The assistant then collects the envelopes and gives them to the experimenter in room A (the assistant thereafter leaves the room). The experimenter then distributes the envelopes to the dictators in room A. The dividers are told to open the envelope and read the message and thereafter to fold the "Result/Message" form, without putting it back into the envelope. The experimenter then passes around the box marked "Mail" and the dividers are told to put the folded forms into the box (the forms now lack any identification numbers and a specific form/decision cannot therefore be linked with any specific divider in room A). The experiment is then over.
In the control group, the experiment proceeds in exactly the same way until the recipients have written down the result on the results form. The recipients are told to fold the form after they have written down the amount in the envelope, and the assistant then passes around the box marked "Mail" and the recipients put the forms in the box. The experiment is then over. Figure 1 shows the distribution of donations in the two treatments. On average, subjects in the control group donated 24.84% of the endowment to the recipients. In the feedback group the average donation was 34.12% of the endowment, an increase of almost 40%. The difference between the groups is statistically significant at the 5% level (p=0.023 according to a non parametric Mann-Whitney test; two-sided p-value). 6 The fraction of subjects who donate zero decreases substantially with feedback, from 42% to 21%. With feedback there is also a sizeable increase in the fraction of subjects that divide the endowment equally between the subjects. This fraction increases from 30% to 48%.
RESULTS
The messages themselves also provide interesting information. A complete translation of all messages is provided in Appendix 1. For ease of characterization, we furthermore classify the messages according to whether they express disapproval, approval, or a neutral evaluation of the divider. All 18 recipients that received no money sent messages to the dividers, and 17 of them expressed disapproval. Many of these messages communicated strongly negative views, frequently in foul language. Of the 41 recipients that received half the endowment, 38 sent a message to the divider. All of these messages except one praised the divider. For the recipients that received amounts of 20% or 40%, reactions were more mixed with about the same fractions of approval, disapproval, and neutral messages.
Generally, the message content is consistent with a desire to amplify the divider's feelings of shame and pride. An alternative explanation is that the receiver uses emotional contagion (Hatfield, Cacioppo, and Rapson, 1993) as a reward mechanism. While some of the positive messages may possibly be understood as an attempt to let the divider share the responder's feeling of happiness, the negative messages are predominantly angry. (Only two of them try to make the divider see the situation from their point of view.) It appears unlikely that the purpose of these messages is to induce anger in the divider. Instead, they are designed to elicit the unpleasant sensation of shame.
DISCUSSION
In conclusion, our study demonstrates that anticipated verbal feedback in the form of anonymous written messages induces a substantial increase in altruistic behavior towards otherwise defenseless opponents. Since an anonymous written message is a mild form of feedback compared to naturally occurring personal communication, the identified effect is likely to underestimate the behavioral impact of anticipated emotional feedback in more realistic settings.
Comparing the donation level in our feedback condition with ultimatum game proposals reported by Ellingsen and Johannesson (2005) for an almost identical subject pool, we find that they are both about 35%. With the caveat that the comparison is not based on strict randomization, and that it neglects differential framing effects, the impact on divider behavior of anticipated verbal feedback is thus of similar average size as the effect of the recipient's punishment power in ultimatum games. Moreover, since material sanctions are themselves expressive of anger, it seems likely that some of the disciplining effect of rejections in the ultimatum game is due to the divider's desire to avoid the feeling of shame rather than just the anticipated material loss.
Independently of us, Xiao and Houser (2007) have conducted a similar study. Like us, they study a dictator game in which the recipient could send an anonymous message to the divider after the allocation decision. However, there are several design differences. Notably, Xiao and Houser restrict the set of offers to seven discrete levels, ruling out the possibility that the divider takes more than 90% of the available amount. Broadly, the findings coincide, but our effects are larger in magnitude and statistical significance, and our increase in equal splits is not matched by their data. There are several possible explanations for these differences. Xiao and Houser's offer restriction and the fact that they ask their subjects not to use foul or threatening language imply that verbal feedback is milder, and the fact that they do not insist that subjects read the messages means that the subjects can protect themselves from strongly negative feedback. The differences in findings between the experiments are thus well in line with our hypothesis.
Our findings suggest that people feel shame and pride when considering others' opinion of them, and that they are only partially successful in managing these feelings. Others can magnify the feelings through emotional verbal feedback. Pride and shame in turn promote altruistic behavior.
Reputational theories of one-shot cooperation are sometimes attacked on the grounds that the experimental subjects understand that interaction is anonymous and therefore cannot care about their reputation. That criticism is based on the mistaken assumption that cognition completely trumps feelings. As Hagen and Hammerstein (2006, p343) memorably notes:
"Young men certainly know that there is no chance they will encounter the attractive woman appearing in the Playboy centerfold, and they would truthfully and accurately affirm that they knew that the centerfold was just a picture in a magazine that they could not interact with, yet they might still become aroused by the photograph."
Our view that people are aware of their propensity to feel shame and pride, and are unable to fully control these feelings, have additional testable implications. For example, if dictator game dividers are given freedom to choose whether to read the feedback messages, generous dividers ought to be more prone to read. Likewise, the theory explains why people prefer not to obtain information about whether a self-interested action will cause harm to others, as documented by Dana, Weber, and Kuang (2006) . Finally, the reputational theory has the potential to explain field evidence on cooperation in common pools. According to Ostrom (1990) , such cooperation tends to be sustained primarily through the use of small symbolic fines.
The reputational theory of altruism does not logically preclude other theories, such as strong reciprocity (Gintis, 2000; Fehr, Fischbacher, and Gächter, 2002) and empathy (Batson et al. 1988; Batson and Shaw 1991; Singer et al. 2004; Fehr and Singer 2005) . It seems that some people behave altruistically when all reputational cues are absent (Johannesson and Persson, 2000) . Quite possibly, altruism is caused by several proximate mechanisms, just as the evolution of these proximate mechanisms may have been caused by several ultimate mechanisms (Nowak, 2006) That was fair 50/50. I hope your money will be useful! Thanks! Approval 60 Thank you so much! I would have understood if you had taken all the money yourself, as it was your money for a while. But as it was such easy money you probably thought that you could as well be fair and split it, eventhough I will never find out who you are…. So THANKS! Thanks, thanks. If you want to split 50/50 I will be outside the main entrance for a while after the experiment! 120
Thanks! Approval * CSN is the national authority that handles the Swedish financial aid for students; i.e. loans and grants for students.
APPENDIX 2: EXPERIMENTAL INSTRUCTIONS
The original instructions were in Swedish. This appendix reprints a translation of the instructions.
INSTRUCTIONS (feedback group)
Thank you for participating in this experiment. In the experiment each of you will be paired with another person in another room. You will not be told who this other person is, neither during nor after the experiment. There is an equal number of persons in each room (A and B) . This is room A (B). Every person in room A and Room B has received these instructions and a number that depicts which pair he/she belongs to. In the experiment every person in room A will decide how to divide SEK 120 between him/herself and the person in room B with whom he/she has been paired. When the person behind the screen has made his/her decision he/she seals the envelope and puts it in the box marked "Mail" and returns to their seat.
When all envelopes have been handed in, the experimenter gives the envelopes to an assistant that is waiting outside of room A. The assistant takes the envelopes to room B and hands out each envelope to the counterpart in room B. Every person in room B opens the envelope and pockets the money in the envelope. The person also writes down how much money they received on the form marked "Results/Message", which has been given to every person in room B.
Thereafter each person in room B has the opportunity to write a message to the person in room A on the form marked "Results/Message". The person in room B then puts the form marked "Results/Message" in the envelope and the assistant collects the envelopes. The persons in room B can then leave the room.
The assistant brings the envelopes to room A and gives them to the experimenter; the assistant then leaves the room. The experimenter hands out each envelope to the respective person in room A. The person in room A takes out the form marked "Results/Message" and reads through the message and then folds the form. The experimenter then passes round the box marked "Mail" and every person in room A puts the form marked "Results/Message" in the box (note that as these forms are not market with the number of the pair, the results cannot be linked to the number of a specific person). The experiment is then over and the persons in room A can leave the room.
INSTRUCTIONS (control group)
Thank you for participating in this experiment. In the experiment each of you will be paired with another person in another room. You will not be told who this other person is, neither during nor after the experiment. There is an equal number of persons in each room (A and B) . This is room A (B). Every person in room A and Room B has received these instructions and a number that depicts which pair he/she belongs to. In the experiment every person in room A will decide how to divide SEK 120 between him/herself and the person in room B with whom he/she has been paired.
The experiment runs as follows. Every person in room A has received an envelope marked with the number of the person. All the envelopes contain six SEK 20 bills.
The experimenter asks one person at a time in room A to come forward and the person takes the envelope and goes behind the screen in room A. The envelope is then opened behind the screen where no one else can see what happens.
Behind the screen every person in room A has to decide how many bills, if any, to leave in the envelope. The person then pockets the remaining bills. No one else, including those conducting the experiment, will know what decision a particular person makes.
When the person behind the screen has made his/her decision he/she seals the envelope and puts it in the box marked "Mail". The person can then leave the room.
When all envelopes have been handed in, the experimenter gives the envelopes to an assistant that is waiting outside of room A. The assistant takes the envelopes to room B and hands out each envelope to the counterpart in room B. Every person in room B opens the envelope and pockets the money in the envelope. The person also writes down how much money they received on the form marked "Results", which has been given to every person in room B, and then folds this form.
The assistant then passes round the box marked "Mail" and every person in room B puts the form marked "Results" in the box (note that as these forms are not market with the number of the pair, the results cannot be linked to the number of a specific person). The experiment is then over and the persons in room B can leave the room. 
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